Developmental differences in cytosolic calcium accumulation associated with global ischemia: evidence for differential intracellular calcium channel receptor activity.
Cytosolic calcium ([Ca2+]i) accumulation during global ischemia is increased 30% more in the aged compared with the mature heart and is associated with decreased functional recovery. Recently, we have shown that [Ca2+]i accumulation occurs via the ryanodinc sensitive (RyR) and the inositol (1,4,5) triphosphate calcium channels (IP3) but not the Na+/Ca2+ exchanger in both the mature and aged heart, suggesting that the increase in [Ca2+]i accumulation in the aged heart may result from either alteration of intracellular Ca2+ channel receptor activity or abundance. [3H]-Ryanodine and [3H]-Inositol (1,4,5) triphosphate binding was determined in mature (MAT; 15 to 20 weeks) and aged (AGE; >130 weeks) rabbit hearts perfused for 60 minutes (control) or perfused for 30 minutes then subjected to 30 minutes of global ischemia (global ischemia). RyR and IP3R activities in control were decreased significantly (P<.05) in aged compared with mature hearts. Global ischemia significantly decreased RyR activity in MAT but not in AGE. IP3R was significantly increased (P<.05) during global ischemia in AGE but not in MAT. Northern and Western blot analysis indicated that there were no differences in RyR or IP3R mRNA or protein levels between MAT and AGE. Aging alters intracellular Ca2+ channel activity. Ca2+ channel activity is decreased during global ischemia in mature but increased in the aged heart resulting in increased [Ca2+]i accumulation. Differences in RyR and IP3R activities were shown not to be the result of a decrease in receptor mRNA or protein levels in the aged compared with the mature heart.